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In turning with actively driven rotary lathe tool, the cutting edge is heated during contact with workpiece and cooled in air 
cutting. Therefore, both mechanical and thermal loads are dispersed on the overall circular cutting edge which reads to 
reduction of tool wear. In this report, the MQL turning tests of Inconel718 are carried out with some kinds of cutting fluids, 
in which the effect of water soluble oil on tool temperature and tool wear are mainly examined. The optimum tool rotational 
speed is also investigated based on tool temperature, cutting forces, tool wear and surface roughness of workpiece. 
 










































Tool rotational speed V T 5 - 260 m/min
Cutting speed V W 100 m/min
Work revolution N W  450 min
-1
Tool revolution N T 100 - 5220 min
-1
Revolution ratio N T / N W 1/4 - 10
Feed f 0.3 mm/rev
Depth of cut a 0.5 mm
Cutting type MQL
Biodegradablity oil，Emulsion oil
Flow rate of oil mist
Biodegradability oil q 1 27 ml/h
Emulsion oil q 2 540 ml/h















Optical fiber-B :Fixed 
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Fig.1 Experimental setup Fig.2 Position of mist nozzle 
Table 1 Cutting condition 
Fig.3 Fundamental construction of fiber-coupled 
two-color pyrometry in turning 
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Tool: TiAlN coated carbide
Work: Inconel718
Biodegradability oil  q1oil = 27 ml/h
Emulsion oil  q2oil = 27 ml/h
( q2total = 540 ml/h )






















Vw = 100 m/min
a= 0.5 mm
f = 0.3 mm/rev



























































Tool : TiAlN coated carbide
Work : SUS304
MQL : Biodegradability oil 
                      q1oil = 27 ml/h
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Tool : TiAlN coated carbide
Work : SUS304
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Fig.4 Change of tool temperature with 























Fig.5 Principal cutting force and tangential friction force 
Fig.6 Waveform of measured electric power 
(VW=100 m/min, a=0.5 mm, f=0.3 mm/rev, NT/NW=2) 
Fig.7 Change of cutting force against tool speed 
(a)Work electric power PP (b)Tool electric power PF 
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